In two recent papers 2 results are reported on measurements made on the rare gases produced by cosmic rays in iron meteorites, and on the same nuclides produced in targets irradiated by high energy proton accelerators. It is pointed out that the He 4 /Ne 21 and He 4 /Ar 38 cross section ratios are lower in iron targets at all energies in the range 0.45 -6.0 Gev than these same ratios measured in the meteorites. This may be interpreted as indicating significant production of He 4 at energies below the neon and argon thresholds.
Since neon and argon have different excitation functions, particularly at lower energies, some information on the energy dependence of cosmogenic nuclide production in the meteorites may be obtained by investigating this interpretation quantitatively, in the manner used by WÄNKE 3 . The cosmogenic abundance ratios found in the meteorites are described by [ where F is the flux of cosmic ray nucleons within the meteoritic mass. The subscripts h, m, 1, refer to the high energy radiation (above 1 Gev), the medium-energy radiation (between 0.5 and 1 Gev), and the low-energy radiation (below 0.5 Gev). öj is the mean cross section for production of nuclide i in the energy range j. 21 , and Ar 38 cross section ratios at 0.68 and 6.0 Gev. The absolute values of the cross sections are a function of the experimenters involved in the particular measurement, due primarily to the rough estimate of, and the importance of, secondary particle fluxes. It is thus difficult to draw a smooth excitation function through cross sections determined by different workers.
The tritium and Ar 37 excitation functions, as determined by FIREMAN and ZÄHRINGER 4 , are thought to be the most self-consistent. Accordingly the He 3 excitation function is shaped to the tritium curve and the Ar 38 to the Ar 37 curve, normalized as closely as possible to the experimental points. Since the ratios of the rare gas cross sections are not so delicately a function of variances in secondary flux estimations, the remaining rare gas excitation functions are thus determined. In particular, values chosen were ot = 60, 100, and 130 mb at 1, 3, and 6 Gev 5 ; oRe3 = 45 and 240 mb at 0.45 and 3.0 Gev 4 ; aAr37 = 4.7 and 6.7 mb at 1 and 6 Gev 5 ; and ö He 3 / ö Xe 21 = 40 and 20 at 0.68 and 6 Gev 2 , respectively. The differences in absolute values of the H 3 and He 3 cross sections are not necessarily real; the secondary particles affect both the monitor reaction and the reaction being studied, and there is not complete agreement as to how they vary with target thickness. The H 3 and He 3 , cross sections were measured on targets of greatly different thicknesses, while all the rare gas measurements were on comparable targets. For this reason we make use of the He 4 /Ne 21 and He 4 /Ar 38 ratios instead of the He 3 -ratios. Thus
The upper end of this spectrum is uncertain, especially for helium, but in the following we make use primarily of cross section ratios which are expected to be more accurate, and in view of Eq. 4 (below) this consideration is not felt to be too restrictive. It is assumed that all cross sections level off above 10 Gev. The mean production cross section is defined as
a a where
is the primary cosmic ray spectrum 6 . The ratio for the primary cosmic spectrum in free space that is comparable to Eq. 6 (Fm/Fh ~ 1.4) is given by
Eq. (6) therefore indicates an increase in the medium-energy segment of the meteoritic flux, presumably due to secondary particles. It may be more meaningful to consider the term öj 7 Fj, which measures the effective cosmogenic production of nuclide i in the energy range j. These are given in Table 1 . Thus about half the He 4 content of meteorites is produced by cosmic radiation of energy less than 500 Mev, less than one-fifth by radiation in the energy region 0.5 -1.0 Gev, and less than one-third by radiation of energies greater than 1 Gev. Six times as much Ne 21 , on the other hand, is produced by the high energy radiation as by the medium, while three-fifths of the Ar 38 is produced by the high energy portion, the remainder by the medium energy radiation. 
The interpretation of these results is as follows: The cosmic radiation passing through the meteorite is affected as 3> 8~10 : Then the radiation with initial energies in the range 0.5 -1 bev, on passing through 40 cm of meteorite, has final energy in the range 0 -0.5 bev. Radiation with initial energy between 1 and 1.5 bev ends up as 0.5 -1 bev, and To further analyze these meteoritic fluxes, and to relate them to the primary cosmic flux, it will be necessary to have some estimate of the amount of shielding on each measured sample. Consider the Grant meteorite: the mass is 480 kg, and SIGNER and NIER 7 argue that it was an individual entitiy during its space lifetime with an approximately spherical shape. They report a He 4 /Ar 38 ratio of 65 The calculations thus indicate that the secondary particle flux is greater than the primary flux, at the center of Grant, by a factor ~7; it is equal to about 50% of the primary flux in space. By primary flux here is meant the flux of particles described by Eq. (4). The öj Fj values, shown in Table 2 , indicate that nearly half the He 4 was formed by the low energy radiation, the middle and high radiation each suplying about one-quarter. One-third of the Ne 21 and over half of the Ar 38 was formed by the middle energy flux, the remainder by the high energy particles.
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